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Part 1 Purpose and Introduction 

1.1 Purpose 

1.1.1 This document mandates the technical requirements for the application of 
train voice radio systems using Global System for Mobile 
communications − Railway (GSM-R) or National Radio Network (NRN) or 
Cab Secure Radio (CSR). Specifically, this document defines interface 
requirements for the infrastructure manager (IM) and the railway 
undertakings (RUs).  

1.1.2 This document excludes requirements for the Interim Voice Radio 
System (IVRS), GSM-R shunting radios, GSM-R general purpose radios 
and GSM-R operational radios (except where a GSM-R operational radio 
is used by train crew as a GSM-R train voice radio).  It excludes use of 
GSM-R and NRN as data bearers, for example for the European Train 
Control System (ETCS) and Radio Electronic Token Block (RETB) 
respectively.  It also excludes the manner in which cross-border issues 
are dealt with. 

1.2 Introduction 

1.2.1 Background 

1.2.1.1 This document and its associated documents: GK/GN0694 issue one 
Guidance on Train Voice Radio Systems; RIS-0794-CCS issue one Rail 
Industry Standard for the GSM-R Train Voice Radio System; BR 1661 
Train to Signalbox Radio System (Train Radio); BR 1845 Train to 
Signalbox Radio System (Fixed Equipment), and BR 1609 VHF Band III 
for the National Radio Network, set out the technical requirements to 
facilitate the use of train voice radio systems in Great Britain (GB).   

1.2.1.2 This document and its associated documents GK/GN0694 and  
RIS-0794-CCS support the Technical Specification for Interoperability 
(TSI) relating to the Control, Command and Signalling (CCS) subsystem.  
The technical requirements that are set out in the TSI do not form part of 
this document. 

1.2.1.3 The CCS TSI mandates through various related documents (for example, 
the Functional Requirements Specification / System Requirements 
Specification (FRS/SRS) and European Telecommunications Standards 
Institute (ETSI) Standards) technical requirements for a European-
compliant digital train voice radio system (namely GSM-R).   

1.2.2 Related requirements in other documents 

1.2.2.1 The technical requirements for legacy radio (Cab Secure Radio (CSR) 
and National Radio Network (NRN)) that remain different from the  
GSM-R requirements are mandated to facilitate the continued use of the 
legacy train voice radio systems within GB.  These requirements are set 
out in Parts 8 and 9 of this document.  Copies of the Technical 
Specification for CSR (BR 1661 and BR 1845) and NRN (BR 1609) are 
available from www.rgsonline.co.uk. 
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1.2.2.2 The technical requirements for RETB are set out in GK/RT0054 issue 
one, and the technical requirements for ETCS are set out in the CCS TSI 
and RIS-0340-CCS issue one.   

1.2.3 Supporting documents 

1.2.3.1 The following Railway Group documents support this Railway Group 
Standard: 

GK/GN0694 Guidance on Train Voice Radio Systems. 

RIS-0794-CCS Rail Industry Standard for the GSM-R Train Voice 
Radio Systems. 

1.3 Approval and authorisation of this document 

1.3.1 The content of this document was approved by Control Command and 
Signalling (CCS) Standards Committee on 24 January 2013, and was 
supported by Traffic Operation and Management (TOM) Standards 
Committee on 16 January 2013. 

1.3.2 This document was authorised by RSSB on 01 February 2013. 
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Part 2 General Requirements for Train Voice Radio 
Systems 

2.1 Introduction  

2.1.1 This part sets out the general requirements that the train voice radio 
system and infrastructure network have to supply.    

2.2 Installation 

2.2.1 Train voice radio installation 

2.2.1.1 A train voice radio shall be operable from each cab that is required to be 
used as a driving cab of a train in service.   

2.2.1.2 The train voice radio shall be compatible with the train voice radio system 
selected for trains using the route.                

2.2.2 Infrastructure installation 

2.2.2.1 The train voice radio fixed infrastructure shall be compatible with the train 
voice radio system selected for trains using the route.               
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Part 3 Technical Requirements for the GSM-R Train 
Voice Radio  

3.1 Introduction 

3.1.1 This part sets out the technical requirements for the GSM-R train voice 
radio.  

3.2 Train voice radio software management 

3.2.1 GSM-R train voice radio software updates shall not disrupt train operation 
while the train is in service.   

3.3 Driver only operation of passenger trains 

3.3.1 Train voice radios on trains that are to be operated as Driver Only 
Operation (Passenger) DOO(P) trains shall interface to the: 

a) Driver Safety Device (DSD). 

b) Public Address (PA). 

3.3.2 The DSD alarm message shall provide location information. 

3.3.3 The DSD alarm message shall be sent with priority Multi-Level 
Precedence and Pre-emption (eMLPP) 2. 

3.4 Protection of phonebook entries 

3.4.1 The GSM-R train voice radio shall not allow entries in phonebooks to be 
modified by GSM-R train voice radio users where the train voice radio 
has a called party look-up capability.   

3.5 SIM card and network access arrangements 

3.5.1 Only SIM cards configured in the train voice radio category shall be used 
in a GSM-R train voice radio.   

3.6 Journey registration using alphanumeric input 

3.6.1 If the GSM-R train voice radio is capable of accepting input of 
alphanumeric format GB train head codes and the GSM-R train voice 
radio is camped on the network, with network reference 234 13, it shall: 

a) Translate an entered head code and location code into an eight digit 
numeric journey registration number using an algorithm, as set out in 
Appendix A.1, with the entered head code, to calculate the first five 
digits of the registration number. 

b) Append the entered three digit location code to the calculated five 
digits, to form the journey registration number. 
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c) Present a progress indication on the Human Machine Interface 
(HMI), which shall remain displayed until an Unstructured 
Supplementary Service Data (USSD) registration response code is 
received from the network to show journey registration has 
completed, or until a USSD journey registration response code is 
received from the network to show failure of registration, after the 
third attempt. 

d) Provide specific instruction to the GSM-R train voice radio user in 
the progress indication to wait for the successful completion of the 
journey registration process. 

e) Use the lowest numerical value of the three five digit numbers 
returned by the algorithm for the first journey registration attempt.  

f) Use the second lowest of the three five digit numbers for a second 
journey registration attempt, only if the USSD request utilising the 
lowest numerical value train number returns a response code 
indicating that the number is a duplicate. 

g) Use the highest numerical value of the three possible five digit 
numbers for a third journey registration attempt, only if the USSD 
request utilising the second lowest numerical value train number 
returns a response code indicating that the number is a duplicate. 

h) On successful completion of journey registration of the leading driver 
functional number, the cab mobile shall automatically register the PA 
if configured for GSM-R. 

i) Show on the HMI the entered head code, if successful, in completion 
of the USSD registration process. 

j) Indicate failure to the user with information identifying that the 
attempt failed due to the journey registration number being a 
duplicate, if the USSD request utilising the highest numerical value 
train number returns a response code indicating that the number is a 
duplicate. 

k) If the network does not respond or sends an error message, this 
journey registration failure shall be indicated to the user. 

l) Accept and acknowledge the User-to-User Signalling 1 (UUS1) 
‘supplementary registration data’ message from the network (if it is 
sent).  

m) Not display the content of the UUS1 ‘supplementary registration 
data’.   

3.7 Pre-defined text messages 

3.7.1 Background 

3.7.1.1 The specific pre-defined text message function provides the facility for 
text-based communications between, typically, the signaller and the 
GSM-R train voice radio, offering advantages in speed of operation, 
reduced driver workload and reduced signaller workload.  

3.7.2 GB specific UUS1 tags 

3.7.2.1 The requirements of 3.7.3, 3.7.4, and 3.8 to 3.12 shall only apply if a  
GSM-R train voice radio is capable of processing the GB specific UUS1 
tags.   
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3.7.2.2 Those GSM-R train voice radios, incapable of processing GB specific 
UUS1 tags, as set out in 3.8 to 3.12, shall: 

a) Continue to operate normally following receipt of a GB specific tag.  

b) Not present the contents of the UUS1 tags to the user. 

c) Not acknowledge the GB specific UUS1 tags.    

3.7.3 Incoming GB specific pre-defined text messages 

3.7.3.1 The GSM-R train voice radio shall support the incoming pre-defined text 
messages set out in Table 1.   

Message Purpose 

Wait Sent by signaller in response to driver originated 

‘Standing at signal’ message 

Contact signaller Sent by signaller at any time to prompt driver to make a 

voice call 

Contact fixed 

terminal  

Sent by operator other than signaller, with a fixed 

terminal to a GSM-R train voice radio user to prompt 

user to make a voice call, when user is ready to make 

the call 

Table 1 Incoming pre-defined text messages 

3.7.3.2 On receipt of a valid UUS1 message, the GSM-R train voice radio Human 
Machine Interface (HMI) shall automatically display the associated pre-
defined text message and provide an audible indication.   

3.7.4 Outgoing pre-defined text messages 

3.7.4.1 The train voice radio shall support the outgoing pre-defined text message, 
as set out in Table 2.   

Message Purpose 

Standing at signal Sent by driver to inform signaller that train is waiting at a 

signal 

Table 2 Outgoing pre-defined text messages    

3.7.4.2 If the outgoing message transaction is unsuccessful, the train voice radio 
shall provide a specific indication on its HMI to inform the user that the 
called terminal has not successfully received the message.   

3.8 GB specific UUS1 tags   

3.8.1 Background 

3.8.1.1 The tag value identifies the type of message.  Values in the range 128 to 
255 are reserved for national use.   
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3.8.2 Tag definitions 

3.8.2.1 The GB specific UUS1 messages shall use the UUIE format specified by 
the EIRENE System Requirements Specification. 

3.8.2.2 The tags set out in Table 3 shall be used for GB specific applications.   

Tag Name Originator Recipient Purpose 

National 

128 Pre-defined text 
message 

GSM-R 
train voice 
radio 

Network Presentation of  
pre-defined text 
messages (see tag 133) 

132 Network status 
logging 

GSM-R 
train voice 
radio 

Designated 
terminal 

Coverage loss and 
recovery flag use 

133 Pre-defined text 
message 
acknowledge 

GSM-R 
train voice 
radio 

Network Acknowledgement of 
received pre-defined text 
messages (see tag 128) 

134 Supplementary 
registration data 

Network GSM-R train 
voice radio 

Presentation of 
alphanumeric head code 
during journey 
registration (see tag 135) 

135 Supplementary 
registration data 
acknowledge 

GSM-R 
train voice 
radio 

Network Acknowledgement of 
receipt of journey 
registration head code 
(see tag 134) 

Table 3 Application of tags on the GB network 

3.8.3 Exceptional procedures or unsuccessful outcome for outgoing messages 

3.8.3.1 The outgoing message shall not include unassigned or reserved tags. 

3.9 UUS1 message definitions: pre-defined text message 

3.9.1 Application 

3.9.1.1 Pre-defined text messages shall be received when sent by the network or 
shall be sent to the network when initiated by the train voice radio user.   

3.9.2 UUS1 message format 

3.9.2.1 This UUS1 message shall consist of tag 05 followed by tag 128.   

3.9.2.2 Tag 128 shall be in the format set out below: 

Byte 1

Byte 2

Message number

Tag representing Pre-defined Message = '128'
1 0 0 0 0 0 0 0

Byte 3

Pre-defined

 Message
Message Number length = 1

0 0 0 0 0 0 0 1

8 7 6 5 4 3 2 1
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3.9.3 Message number definitions 

3.9.3.1 The definitions of message numbers shall be as set out in Table 4.   

Message 

number field 

Text message name Originator 

1 Standing at signal Train voice radio 

2 Wait Network 

5 Contact signaller Network 

7 Contact fixed terminal Network 

Table 4 Pre-defined text message definition numbers 

3.10 UUS1 message definitions: pre-defined text message 
acknowledge  

3.10.1 Application 

3.10.1.1 A ‘pre-defined text message acknowledge shall be sent by the train voice 
radio on receipt of a pre-defined text message.               

3.10.2 Format 

3.10.2.1 This UUS1 message shall consist of tag 05 followed by tag 133.   

3.10.2.2 Tag 133 shall be in the format set out below:   

Byte 1

Byte 2

Message Number Byte 3

Pre-defined message

Acknowledge

Acknowledge Byte 4

Message Number Acknowledge length = 2
0 0 0 0 0 0 1 0

Tag representing Pre-defined Message Acknowledge = '133'
1 0 0 0 0 1 0 1

8 7 6 5 4 3 2 1

 

3.10.2.3 The Message Number byte shall be the number set out in Table 4.   

3.10.2.4 The Acknowledge byte shall be as set out in 
Table 5.   
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Acknowledge 
field 

Name Meaning 

0 Delivered Destination available to receive pre-
defined text message and message 

number recognised by recipient.  
Message format correct and length 

correct 

1 Not delivered Destination not available or not in 
correct state to receive UUS1 pre-

defined message 

2 Invalid format Message format or length incorrect, or 
sender’s functional number absent 

3 Undefined message Message number not recognised by 
the recipient 

Table 5 Definition of the Acknowledge byte 

3.11 UUS1 message definitions: network status logging 

3.11.1 Application 

3.11.1.1 If the GSM-R train voice radio is capable of supporting network diagnostic 
information, when the network is recovered after a period of loss, the 
GSM-R train voice radio shall send diagnostic information recording the 
GPS location, date and time when the network was lost and regained. 

3.11.2 UUS1 message format 

3.11.2.1 This UUS1 message shall consist of tag 132. 

3.11.2.2 Tag 132 shall be in the format set out below: 
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3.11.3 Message number definitions 

3.11.3.1 UTC Time format shall be the time in seconds since midnight (00:00:00), 
January 1 1970. 

3.11.3.2 A UTC Value of 0 shall indicate no valid time is available. 

3.11.3.3 The ‘valid bit’ in the location is used to indicate if the location is valid; 1 = 
Valid, 0 = Invalid. 

3.11.3.4 The location information (latitude and longitude) is formatted as set out in 
Table 6 and Table 7. 
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Units Range Number of bits Example 

Degrees 0-90 7 89 

Minutes 0-59 6 59’ 

Hundredths of 
seconds 

0-5999 13 59.99” 

Direction S = 0 1 N 

N = 1 

Total  27  

Table 6 Latitude coding 

Units Range Number of bits Example 

Degrees 0-180 8 179 

Minutes 0-59 6 59’ 

Hundredths of 
seconds 

0-5999 13 59.99” 

Direction E = 0 1 E 

W = 1 

Total  28  

Table 7 Longitude coding 

3.11.3.5 The Stock Number digits shall be in EIRENE engine number format. 

3.12 UUS1 message definitions: supplementary registration data 

3.12.1 Application 

3.12.1.1 On successful completion of the journey registration process, the GSM-R 
train voice radio shall be ready to accept the Supplementary Registration 
Data UUS1 message.   

3.12.2 Format 

3.12.2.1 This UUS1 message shall consist of tag 134 only.   

3.12.2.2 Tag 134 shall be in the format set out below:   

Head Code

Byte 1Tag representing Supplementary Registration Data = '134'
1 0 0 0 0 1 1 0

8 7 6 5 4 3 2 1

ASCII Head Code First Character Byte 3

ASCII Head Code Second Character Byte 4

Byte 5ASCII Head Code Third Character

ASCII Head Code Fourth Character Byte 6

Byte 1Supplementary Registration Data length = 4
0 0 0 0 0 1 00

 
 

3.12.2.3 The head code characters shall be alphanumeric ASCII characters.   
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